remains revealed the prey items that the attendant male had delivered for consumption by the female and, following hatching, for the brood. Additional data were collected from analyses of prey detritus bricks (compacted pellets, uneaten bones and feathers, and owl mutes; Whitman 2008) removed from nest boxes postfledging (see next section).
Prey Consumption Rates
Consumption rates were calculated based on laboratory analyses of prey detritus bricks removed from the nest boxes after the young had fledged. I assume that analyses of prey detritus bricks reflects only what the adult male delivered to the box for consumption by the brood. The adult female must be sustained as well, but I'm assuming that her brief nightly departure from the box was largely in response to her need to defecate and cast a pellet, so evidence of her consumption is not reflected in the contents of prey detritus bricks.
The collection of detritus bricks was facilitated by removing the top and front of formerly occupied boxes. The bricks were then scraped into large plastic bags with a 10-cm metal spatula. Prey bricks were frozen for at least three months before being allowed to airdry at room temperature until mass stabilized. These detritus bricks were then meticulously separated by hand. Mammalian prey were quantified based on counts of long bones (femurs, humeri, or, most often, tibiofibulae) or mandibles, while avian identification was usually possible based on feather characteristics.
Many of the small mammals noted during nest visits were headless. Whether the male consumed the heads before delivery or whether the female removed and ingested them was not determined. Because of this, far fewer mandibles (one of the heaviest bones of small mammals) were found in the analysis of prey bricks than expected.
In calculating daily food consumption rates by Boreal Owls, I assumed that prey consumed by the brooding female was not reflected in the contents of the prey detritus brick; bricks thus reflected only what was consumed by the brood. Brood size and success (number of chicks fledged) was known from previous nest visits (Whitman 2008) . For daily consumption rates, I assumed in all cases that the period from hatching to fledging was 30 days (J. Whitman, unpublished data) .
Mean weights of mammalian prey items were calculated from fresh specimens taken in small mammal snap-trap lines during the study (see next section). Mean weights of avians were calculated from live weights of birds captured in mist nets during AprilJune by the Alaska Bird Observatory (ABO) in Fairbanks. Biomass of anurans was estimated based on weights of Wood Frogs (Lithobates sylvaticus) near Fairbanks (J. Whitman, unpublished data).
Comparisons of prey identification techniques (fresh prey examination in the nest boxes vs. analysis of prey detritus bricks in the laboratory) indicated that identification of species consumed was easier and more complete based on nest box visits, whereas estimation of consumption rates was possible only through examination of detritus bricks.
Small Mammal Population Indices
Small mammal snap-trap lines were sampled annually from 2003 to 2006 in proximity to Boreal Owl nest box routes and, with the exception of soricids, are assumed to be reflective of the relative abundance of small mammals available to Boreal Owls in the area. Eight snap-trap transects were completed each July-September in a variety of habitats, and generally 100-200 trap-nights were accumulated annually per transect. Unmodified Museum Special snap-traps (Woodstream Corporation, Lititz, Pennsylvania, USA) were placed approximately 5 m apart along approximately linear transect lines and baited with a combination of peanut butter and rolled oats. Traps were run for at least two 24-hour periods and were checked each morning, at which time any captured animals were removed and the traps were reset or collected. Identification of trapped samples was done to species based on gross characteristics of size, color, and/or tooth examination. In questionable cases, specimen identifications were confirmed by personnel at the University of Alaska Museum of the North (University of Alaska Fairbanks). All small mammal specimens were deposited at the UAF Museum.
Results

Diet Composition
A total of 1882 specimens was examined in nest boxes during the investigation, representing food contributed by the male to both the incubating female before hatching and to the adult female and to the nestlings after hatching. As in other studies (Catling 1972; Bondrup-Nielsen 1978; Hayward 1983 ; Eurasian summary by Mikkola 1983; Palmer 1986; Hayward 1994; Whitman 2001 Whitman , 2008 , small mammals made up the vast majority of prey (Table 1 ). Among at least 11 species of small mammals, Northern Red-backed Voles (Myodes rutilus) and Tundra Voles (Microtus oeconomus) constituted the primary prey, in terms of both numbers and estimated biomass. During 2005, most samples in the genus Microtus were not examined closely enough to assign them to species, hence the large number of Microtus spp. (Table 1) .
Collectively, avians contributed only about 6% to the biomass of the diet. At least 14 species of birds were identified (Table 1) , with Dark-eyed Juncos (Junco hyemalis) the leading contributor numerically, but the much larger Gray Jay (Perisoreus canadensis) being the primary contributor in terms of biomass. Based on examinations of prey during nest visits, no frogs or insects contributed to the diet.
Prey Consumption Rates
Consumption rates are based on what is assumed to reflect the total dietary intake of Boreal Owl nestlings during the 30-day period from hatching to branching (fledging), and probably does not reflect consumption by the attendant adults. A total of seven prey detritus bricks from 2005 was analyzed from nesting boxes following fledging of the young owls (three to six nestlings per box; Table 2 ). These data do not provide precise estimates of individual species consumed, but they do reveal total numbers of prey.
Consumption rates by the young owls ranged from 22.0 to 29.7 g of food per chick per day (mean 24.2 g (SD = 1.8) ). This number, surprisingly, is very close to the estimated mean weight of each prey item delivered (23.0 g). Thus, prey deliveries and consumption equate to one prey item per chick per day. For a clutch of five Boreal Owls, approximately 150 prey items sustains them through the 30-day nestling period. Two taxa of prey were identified from analyses of prey detritus bricks that were not documented during examination of fresh remains during box visits. Two Northern Flying Squirrels (Glaucomys sabrinus) and five Wood Frogs were identified from bones gleaned from prey bricks. Alternately, three neonate Snowshoe Hares (Lepus americanus) were identified during nest visits but were not documented through prey brick analysis. However, no prey brick analysis was done in the nest boxes where hares were documented.
Small Mammal Abundance
Snap-trap lines for small mammals provided an annual index of abundance of the various species. A total of 4020 trap-nights was accumulated over the four-year period, resulting in the capture of 695 small mammals. Capture rates (captures per 100 trap-nights) varied considerably annually, but varied little between sites during any particular year (Table 3) . A total of 695 individuals of eight species was captured, with Northern Red-backed Voles accounting for more than half (69.5%) of the mammals captured.
Discussion
Information on diet was gathered in two ways. Examination of fresh-caught prey during nest box visits provided data on prey composition, but revealed little concerning the quantity consumed during the incubation/brooding period. A careful analysis of prey detritus bricks, on the other hand, yielded data that are more difficult to interpret for species of prey consumed but provide more precise estimates of numbers of prey of any particular taxon. Analysis of total consumption rates using prey bricks reveals the minimum numbers of prey consumed. Early in the brooding stage, very little is consumed by the nestlings (which weigh about 10 grams at hatching; J. Whitman, unpublished data) , and it appears that the attendant female removes early detritus before it accumulates. Generally, very little prey detritus accumulates in the boxes until the oldest chick is about 10 days of age. Therefore, consumption rates reported herein should be considered bare minimums for the entire brooding period.
Comparisons of prey species selection (fresh examination during box visits) with availability (snap-trapping) indicates that Boreal Owls are small mammal specialists, but actual species of prey taken suggests that they are generalists at this level, taking an array of mammalian prey in proportion to their occurrence. Generally, proportions of mammalian prey species were quantitatively surprisingly similar to captures in snap-traps.
